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Abstract of JP2004052037 

<P>PROBLEM TO BE SOLVED: To provide a 
method and an apparatus for refining metallic 
titanium controlling solid solution oxygen 
concentration. <P>SOLUTION: In the method 
for producing the metallic titanium by heat- 
reducing titanium oxide, a reaction zone is 
constituted with mixed fusing salt composed of 
calcium chloride (CaCI<SB>2</SB>) and 
calcium oxide (CaO) and/or calcium (Ca), and 
this reaction zone is divided into an electrolytic 
zone for electrolyzing the calcium oxide and/or 
the calcium chloride in the mixed fusing salt 
and reducing zone for reducing the titanium 
oxide, and in the above electrolytic zone, the 
calcium (Ca) and monovalent calcium ion 
(Ca+) are generated. Further, in the above 
reducing zone, the titanium oxide introduced 
into this reducing zone, is reduced with the 
calcium and the monovalent calcium ion 
generated in the above electrolytic zone and 
also, deoxidation in sponge-like metallic 
titanium (Ti) obtained by reducing the titanium 
oxide, is performed in this method and this 
apparatus for refining the metallic titanium. 
<P>COPYRIGHT: (C)2004.JPO 
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IS a ^ ^ . 20 

ft7i)ZiiatJn~3<9iir4i»cie«!<9Sgf9><?)iii»^^. 
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u. c<?)aHbi;;i/5/0A + <?)Bl*t^BSirx^UTSBlRJ!S»ii«JhclSftStiajKJai 
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)iy 0 L&z/ } mis )\^y "J L ^ t yifiiAfi mAuY-^^b . tn.. TfiPicKarou^ 
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sBfflp3icEs5rtLT±ie>5i&mfi!tm»^ffiva7c^fi!>:csiiu.mii««-?«^ba? 

]\,V ^ U^U / iLtS.}&{t1a -1 L<i)m.%.itm\2 ii'} n.1a l\,V 0 L (Col) 52*1 
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[ 0 C C 4 ] 

I) I . 
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oot7Si6rit. is»jfe set) 0Eginbf^> (Ttci z ) tsitu. a 
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Ti02 + 2 C + 2 Clz = TiCU + 2 CO 
[ 0 C C 5 ] 

ac. C<{)J:?CUTi|iiftfeESm<bf^'>t4B77?5/'5A©S*ETCjaSL. £B 

h-. 9 7 5 ticinm u T T r ? =y 0 A t sat T tt . c ©sa^ B y 7 * v5 f cea 

m^bf^>t)gTUT<i^oll. »<?)>&®^IC«£oT^Bf?>»f±fiKr2. 
TcCU + 2 Ml- = Ti + 2 MICU 
[ 0 0 0 6 ] 
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JP 2004 52087 A 2004. 2. 19 



a?. C<5 3l$=ft»*lfe©«>f?f>tllffiQllt8S^fficx-?KBlf7 (CO z ) J5.Z//R 
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[0015] 
>J left ? . 
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[Hfiit^/^tZ^d/X?)?®] 

t«t>i?. :$:||Bfltt, iHbf^> (Ti02 ) tjSft)ajCl.7:^gf^> (Ti) tSitt 40 

?sgf^><?)«a^»-?ft';> laibAfl. (colc i z ) vmb^^u^y^i. (co. 

0) JkZ//>HS.t>)lV^U (Col) » ^ « 3 il^^ttm^SBUlS t «EK U . CQSBti 

^$tJie^al:mt<^)BHb^;^->•5Aii&'/xttlg^b^;^5/'?AtlM«>«¥t3lg^*a!v 
a^bf^ytasriiSTc^ssvcEiu. ±iBi»?PS£7»jift»B:iitoii^b*;i.y 
'5Zx;i6f/>^ttjfi^b3?;^i/'5Atla«■llUT:&;^vo^ (co.) ii&'iiis^i.vo/A'f 
(colM tss2ttU(y). ±i5a7c^«;7ttc<?)ax^«c9Ar*ifeD$<bf 

i'>t±IBlSl^tt-?^5S:u*.*^l.->'5A;5&f1fll*;U5/'5A'f?|->C«J:'>liS7criV« 
C, C OHUb f ^ >Oi8x7« ^ ilfc X « >5/'«;4g f 9 > (Ti) 9 JBi« « t <7 7 C V: 

ti^ffi^t^figf^^^oaa^a^ip)!. 

[0017] 50 
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in. *5e?Btt. BHbf^> (TiOz) tJBHaxUTSSf^> (Ti) tS3tri)£. 
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(Col) Jkiy ) II 0 L 4 :t y (Col* ) Z^iS7C?PJiC«!J)r?©tl?St?'i:tt 

[0018] 

*fEaac3Vl)T. Jiff V U Till 3 mb f ^ > fCo 11 Ttt . ^tlt?V©<fe?S^a?#>i 10 

. iBi^«> «ii«;^Sl?lc^^fll-^^lcifJl^?■^l«l). 

[0019] 

JS^t*;i.;/'5/. (colC i ? ) > 3?;i/=y'?z* (col) )kz/«c<tt ii v o l (colo 
) ^liszji^soo-i oootQjg^SttJit^ffiDiitL?. (os-B^ntm^ti 
satatt, «8»?P«7esi«>RtP*&t I»cl^:la^b^;^ (colc i ? ) 

<fc<. C<9ii^C(3:m<bJ;i.=y'5iUQ^S«-glC<fc'J t liy 0 L (Col) ;5C/f1#^;i.V 20 
':7/*'f:*> (C0L*)tff*E)JU. ^ft^-SJli&lSl-^ICige^em^lSZo CC)ii^»aE 

^Jj^Ttt^t^^l/y^Z^i^l 1. 0lt3SJ!«.T-?J>'K ffll*,Bri8ft»ttffl<5ag»f900 

t:©»^>^;^v'^A^^o. 5-1. 5il%©ei-?J>^7.»^t:0^V'f/;Kt^o. 1 

~ 5 . 0 Sl%<4)eH-?$) 3 . 
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5c. *fe?SC3irl) Ttt , ±l5«l?«l?«7tt<b J 5/ /a ( C ol 0 ) tma^^UTSE)? 
b*.i?;i.5/':7A (Col) J5&f11i^;i.5/'5A-<af> (Col"^) t>f«%^«7^<bf^'><9 

J f 9 ><?)i]»K««g 1 1« U TiBfirtl 3 . a6»EBlft + <?)C0L/C0LOai8it 30 
[ 0 0 2 1 ] 

^UT, :*:f§qBC3irllTtt. ± IE ii ^ S BE IS » « IJS E IS « t , IS ^b 2? ^l^ V -5 &f / 
3?l3:l&^bJ;i'->'5Z;.9lSia-Stfi7lS«J!SVte^bf^>QJ5xtfi7fi7C?Pffll^lCS 
H0.^li?«»7ttB5^b3);i/V':7AJ5?>/XttlHb*;U5't7/xtmS*»LTBHbf9> 
OfiTCJSSQaciSx^J^UTfflumil^^UV?/* (Col) JlZ/ ] t D )l' V 0 L ^ t y 

(Col*) tssrttud;). tfe. ^Tt^m-^tiz: ci)mm^is-i'^^\j zi) 0 L (col 

) ;!i5f1ffi3?;i/5/'?A'f?r> (Col* ) tai|-ZBHbf^>ti57CU7Z/K>-ytt^gf 40 

? . 

[ 0 0 Z 2 ] 

ssjufe3?;i.5/OA (ca);52'i«a;;i.5/t?z.>f?r> (coL*)i^3ax«effic«»r2© 
tiTl?t■z^«cax^«7aES?ufee^b^;^5/•:>^.^^^ll«J$c^ll)t3<5tlFSt^ 

%mt til i Qi'tt^ < . mxtx. tt«)')ig¥tajci5it7Bib7tct:u(5»> 
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C 0 0 z 8 ] 

^fgaSCJirU-?, ±l51l?«ttlC«it 3l»fflCoU-?tt. Jg«l»ffitttfflll. iSft 

-?4ES:UfeSBl3r7tt±IE^-A-A>7«;<?>«*>HBC5S-5 7±^U.ie»l!:lift5F 
[0024] 

*«?BC3iril-?l*, ±lefflx?P«C. ± S? C tt B$ f ^ > t ^18 1 1 d/) <j> Jg 5PH« 

iaDvmis^«-?4EEUfej;u-vo/.ii&eiiii?;i/>/'5A^2f>tfatAt3aADVt* 

EMkU, ±l5iS!^{ftlSnJ:';«^7tlfell^bf^>tC©}ax>5BSS8W7}axtI>:« 

»T«ctti5x>Ri©ss8tax^j!S»ii3if±ir7X«>v«:igf^'>tiBi^t2©»fr 

stun. C©J:'7«SxSESMtffll)TlHbf >9axtfi"?C VCJ: 'J . 
[0025] 

^fgeBicavuT. mbf 9 >z^)Sx$JS©ii^Sttia'f ic#tia7tii ^ . c<?)iHbf 9> 
tt5i^»ai:mf©*;i/5/t?ivJ!i&'i«ij;i.5/'5^'f?r>7*s«iicaxrti. ssku^^ 

T»*«»»ic«ftu, Simm»H»i 0 m m ©* ?= r t S t 2 i ©ffli) f JLKttJacsKfi u 
. )9x^j!S9isa! ()Sx>&s$88t^i)^»^ca^9iS9i) cmnti. 

[ 0 0 2 6 ] 

^TSfe^tft, $iic««U)5.iHb*;i'>'OZx^ffi<b^;i'5/t?^.©t^lffitffKJt^ni. 

C©l«©7*>->'ttfiBf * >?X3feJ5&'/XttB63fe«. ■B'JX.I*. Sfe 5* IB ^ B ff 7X t « A U 30 

li ^ tt ^ ^ U T t) 41 1 . 
[ 0 0 2 7 ] 

C© J:7C U 7»Jtr4l*.X*>5/'tt4lif 9 >tt, «£ « © 5 □ - ^ >: |51 fli IC, 

srti. ^ii'r>^ry/«©aiitissLTS«)©saf^>>f>jy h^^i&ttij. 

[ 0 0 2 8 ] 

[fg3S©SJiS©P«] 

WTIC, :*:%W©iatmt<g]*EiiC*7D-ff-ht#lUT. *5gflH©ftji«SiS 

©r#«tst5Bt3. 40 

[ 0 0 2 9] 

ElCSfUT. ^Sf^>©8ai^lt«SS:f3>&BffllP3Cttm^bi;i.i/'?i* (ColC 

I 2 ) V!t^b«;uvt?Zv (colo) »ij«?8oo~i ooot:©se»ata»fiR#r*i 

. BHbf^> (TiOe) t«lJaxU-Z3feSf^> (TL) tSittI^d;)©SE1SttR 
A»f Jf^Btir ftl I) z . 
[ 0 0 3 0 ] 

C ©SJBffl 1 CI* , lt&§©S««S©R«»ffi« 2V#a©a}LScLt*r?4Bf^' 
>SH©iaffi«3Vt?Sl)ICRfS©^|!ilt3i(l)TEI5rtl7?^'K CtlHS«Kffl«2V 

Bffitr 8 V ©icttiaiK t ^Pinr ? *^(y)©ii)im5S4 iffiiit li 41"? II 3 . t^. c© so 
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±S5m»?P«E.FC35rl)TBHt;&;i'5/O/.<?)ia«-|IIC<fc'J±S5Cb^»;UV'5A(C0L) 
CjSi2#lii*;i/5/'?A>r;*> (Co.*) ] is, •^©itli^/JvriicV^HigftSttl&l't 

±^b. l8ffitt3©±8IJC<f)IJt««lX$=«a}L30L;S&fit««l;J\tl)aJL80LtAU-7 

Stc^JSR F WCKSXt Z . 
[ 0 0 3 Z ] 

g f 9 > t iRSt ? ^isi3 6 i^j^scraT 3t , EC. coiRsai 6 ©TWcttZ/fi^s/" 

C 0 0 3 3 ] 

c<9j;T«sBffli tffltiTBHbf9>» f ^>iiait«7ci*. * 

sjEaicja^b^yuvJA (colci z) v«^b^;^v':7/^ (ca.o) »>i«2 8o 
o~i oootoii^satrntiiAu TSj&fiiSR Atr^sr t ?. cc?. -ib^iifttes 

mSSi^itlt) ll'yl LQCa.^ Zfyt3iZm-f9tJ». S ^ SftE m f IC tt 1 li © C ol 'f ?r > ( 
Co^z'^*) t^^tZ. ^UT. 1fli©C0L^?f>t^^ftt?5id»«feO:. Ca.CI 

2 -colo-col© 8 x«tta8?«-a« V , i «<?)Ca.>f * >5istfrJHo-ri c-> 

ti7)aiffiu. »ISKtj8t>:s;u (Co,) >;55T>-z*fillUT< I. Cf^^yi/^/-?^ 20 

C 0 0 3 4 ] 
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1 ) 30 

[Olxt + Col* + e = C ol ^ * + 0^" (2) 

«3ir. Co.". e. CO.^*. S5fO^"tt^tLYtL»atm<b3?>l.VOAfC^«ErZ'f 
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8Hbf9><?))ax>gjstmu. ^ (2) 13:^ (1 ) 74if9>t^aspufe« caau T 

[ 0 0 3 5 ] 
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JSE FDC^S) t 3 . C<?)lll^fi;RFlC?jllTt3:. S « I® ffiW 2 V IS ffi« 3 V ^ C . 
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